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The title of the Invention Method for the feult lagpeetion 
lad apperatus thereof 
CI 4 im$ 

1. Method for detecting the fault. In the object to be 
inspected, chaucttrizjd by obtiis| Be th. firat signals 
through the con,, iaip.ction with the first ( high speed ) 
«c*n along the scanning . I l OB1 6to the whole surface of the 
object, obtaining then another algn.ls through the' another 
ilne ( low speed ) .can along another scanning lines with 
smeller pitch than said firat . c . n around only the locations 
indicated by said cosree Inspection, whereby the prieise 
Inspection for detecting the fault, in the object to be 
inspected ean be executed. 

2. Method according to claim 1. characterised by modulating 
the signal, obtained by the firat inspection whereby the 
distortion of ,aid siganals i. coap, B „tei «ith th, ratio of 
the high .canning spa.d for the fine inspection to the low 
scanning speed for the eoarte inspection. 

3. Apparatu. for detecting tha faults in the object to be 
t«*pectd. having seniors converting the information* 
obtained from the scan on the auiface of the object to 
electric signal,, a fault detector part detecting th. faults 
In the object based on said electric aignala which ere 
•upplted from said sensors, eha r ac t er i « ed by compri.ing 

• canning apeed awl thin, par t which can swl th the .canning 
•peed of eald scanning line., a memory part whieh can store 
the information, of the location, of the faults detected by 
the first high ape.d scan of the object , « command part 
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i 

which make the leftist execute the seeond low speed scan 
• round only the locations that had been atored In tald 
memory part. 

4. Apparatus according to claim 8, cha r a c t cr i r e d by that 
tald sensor is a two dimentlonal tif.y 0 £ pfao to tens o r a. 

Detailed description of the Invention 
Technical field 

This invention relates general/ to the technology for the 
Inspection of the object such as semiconductor devices. In 
particular,, the invention relates to method and apparatus 
for detecting the f. tilts in the object to he inepect.d. by 
using the signals obtained from the scan ( for example, 
optical .can) of scanning line, 0 n the object. The method 
and apparatus according to the invention proves fruitful as 
for curtailing the total Injection period for detecting 
externally appearing faults on the wafer in the 
manufacturing proeeaaes of semiconductor devices. 
Background of art 

As a possible technical method wnich Inspeet* the 
oxt.rnally appearing fault, on the w.f„, it i« conceivable 
that the image signal, are obtained hy ae.nnln, tno w*fer 
flatly to the one dfm.n.ional ««. r of photo. ensor 
Whereby detect the faults on the wafer haa.d on said image 
signal a. 

In auch a method for the in.p.ction of the faults, 
however, it ha. been pointed out by pre.ent Inventor, that 
there is . problem thet long time are required for the 
inspection, since the speed of the scan in the course of the 
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inspection shoud be elow down to be able to dcteot even noi» 
ini 11 faults. 

Moreover, in the recent tendency that the flse of the 
Integrated circuits of s ami c onduc tor devices become small, 
intervals between the scanning lines shoud be required to bo 
made much small. 

As for a reference which describes the optical inspection 
apparatus for detecting the faults, see •Electronic 
Mcteriili ( Deaahi Zairyou)*, -extra volume, 1983, {Publish** 
by A Board of Industorial Investigation (Kohgyoh Chog&fcei), 
Nov. 18. 1982, p204-p209 ). 
Objects of the lnvenation 

It is an object of the invention to provide & method for 
inspection of the faults by which the total inspection 
period can be curtailed. 

The above and other objects and other novel features of 
the invenstion will become clear from the following 
description with reference to the figures in the attach©* 
dtsvints. 

Summary of tire invention 

The present invention are summarised as follows. 

As a first step according to the invention, firstly a 
coarse inspection for coarsely detecting the locations of 
the faults on the object to be inspected are executed by the 
high speed scan of sacanning lines on the whole surface of 
the object. Next, based on the result of this coarse 
inspection, it can be determined the limitted number of the 
locations that may have the faults and necessary to do fine 
inspection, Thereby, the total inspection period can be 
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curtailed by executing the fine inapection with low ip.ed 

aecen trovnd only the ltmltted noat.r of the locations which 

weie find out by st id eine intpection. 

Embodiments of the Invention 

Fi B . 1 ehows i block dltfim of as embodiment of the fault 

Inspection .p.r.tua "cordin. to the invention. Pig. 2, 8 end 

4 ere digrams explaining the prce 8 «es pf the fettlt 

inspection according to the invention. 

In thi* embodiment, the fault inipectlon aparatue 
according to the invention eompri.e, XY t.ble 2 on which the 
wafer to be inspected i, aupported. The XY table 2 i« driven 
tj " P " ir 0f ,ervjBo, « r 8 4 through feed .crews. Th* 

eexvomotor. 3 end 4 ,r e controlled by a controller 7 *,« the 
controller 7 U controlled In a MM . r „ f feedback b.,.d on 
the m.aured value, obtained £,<,» lha diateno. measuring 
device E and 6 which a.e User. The firat ,wich 8 ie 
connected to the controller 7. The «rleh 8 e,n eerv. to 
connect the controller 7 to either . power supply 9 for high 
•P.od .can or e power aupply 10 f or low epeed aean. 

A light aource 1 2 such as mercury I.»p le MXXMmg „ wr4 

thC XY tlbU 2 - ,f « h * 11 „n UU„,»ate the wafer 

I on the t.ble 2 through . he 1 f mistoe iz « fc4 . w „ „ Cne 

dimen.tion.l ot photo.en.or. ,uoh .. ek.rge coupled 

dovlc.(CCI»14 |. grreneed right above the wafer 1 through 
the half mirror 12 end the 1 13. B y making the XY table 2 

mo v 9 niative to CCD 1 4. rrn t a - 

uw I4 ' CCD 14 c «» *c»n the wafer in the X 

A ad Y direction 

CCD 14 ,. connected to a analog ,i eoa i proe .,,or IB. end 
then the analog .lg„el procea.or IS i. conneoted to a 
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operates such as that the fault inspection part 20 
determines the locations and site* of the faults from the 
differece signals between the current image tignali and the 
delayed sicnali detected before . predetermined time 
Interval and then by supe r impos ing said differece signal* 
on the signals from the design pattern generating part 22, 
the locations of the faults relative to the layer of the 
wafer can be detected. 

In this embodiment, according to commands from the command 
P.rt 26. the fir 8t ewttch 8 Is switched to the side of the 
power supply 9 for high speed .canning, the second switch 19 
is switched to the side of the modulation part 21, and the 
tcird switch 21 Is switched to the side 0 f the modulation 
Pert 28. 

Th. wafer X i t supported on the XY table «»d Servomotor 3. 
4 are coupled to the XY table. By supplying electric power 
from the power supply 9 ,„ huh 8J>aea , eanilin< thl0Ugc tne 
c«troller7. The XY table t. driv.n lo the X .ad Y 
directions. Iu ,„ rt manner, CCD 14 may scan the whole 
surface of the Wafer 1 with high speed. 

Her., the relations between the ahlft speed S in the 
Mtuation of the uorm.1 „ can , peed ig callad ^ ^ 

low scan ,p..d in the following.) of CCD Id rel.tlv. to th. 
wafer 1 and th. ic , a . peed s ia th- Berpendlilttllr dlr . ctloB 
(Which is called a. t*. x . direction i„ the following*) may 
be supposed to be «, shown In Fig. £, that is, the scan speed 
X I. supposed to be set a. th.t when the aJUit of CCD 14 ha* 
completed one c T .l., CCD 14 proceeds by the width W of the 
Plx-1 14s. As a result of the scanning operation in thle 
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i . i 

meaner. CCD 14 can scan .M pixel, on the whole surface of 
the wafer X. If th. .1*. o£ th« i«. £e , t .j,et.d on ,h. wafer 
1 from pixel, of CCD 14, 1. for example 0. 2 il »X0. 2mhv and if 
minimum aia. of faults to be detected i. for example the 
«ie. of diameter 0.6,* the minimum area of fault 27 to T>e 
*ble to detect by CCD 14 will be th, shaded are. ,h,w« in 
Pi*. 2. 

Hereupon, if the ec.nnin* .p.. d o£ CCD X4 r . Utlve to %h% 

wafer 1 beeome for example two time, o£ lov a „ MlBf 
(XX2), when on9 eycle Qf fh% Bl||fi oj ^ ^ ^ 

completed. the minima im.,e are. .canned by the CCD 14 will 

b* «Im.tei toward the X direction, l. e . , iemlB . 

direction. Therefore it .HI not be P o.„ h ,e to detect the 

detail, 0 f mioiaum area 27 of the fault. 

I* the preaent embodiment, the problem that .erne fault* 
can not be detected in the htah .,..« .cannin, ia then 
overcome by mean, of in.e,tl ag the modulator part 17 through 
the accond .witch 19 between the CCD 14 and the fault 
*...e.o, part 20. That 1,, bjP „ f tfc>t ^ 

«Un.la from CCD 14 , r . , uppIl , d f . ^ ^ 
20 through the modul.ter p. et tT „. „ flf ffc# 
«i«n.l procea.or 16 and A/D converter 16. the irna*. 
from CCD 14 are modulated ,o that ,h. ima B e ai.n.l. 
elon.ated toward tne x direction can h, competed. A* 

possible mode, of the «n»^.. i . - - 

or tne moduiatton to carry out tucfa a 

compensation, there will b e for example ...r. 8 .U, of the 

component, of the image .!«„,. of the advent pixel., 

.canning alternately the component* of th. Image ai^ats of 

-ch pixel., doubling the component, of the image aign.la. 
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•witch to the aide, of Uw ape.d tctnnlnt. £> thi. 
.witching, XY table 2 execute, the pr.det. mln d 1o w ipeed 
.casing. In thl, low .peed ,„»„,, CCD 14 execute. n« t ««l 

,C " n,Be f ° C tEs ~" ee *• »» which the pi*.!. «r. .canned In 
. manner a. ,how D ,n Since the 8ecoad ig ^ 

been .witched to the p. th 18, ,he image .ign.l. obtained b 7 
this normal ,c.»ln 6 are applied to th. fault detector pert 
20 through the path is. not p. 6Siag throueh the modulator 
17. As for th. f. ults 27 vhIch ate d . teotad by thfi caarf4 
l^Pec.ion, t h, £ . uIt detecter p „ t 20 4>t , w|M tfc# 

location., .i.e. .nd other, of the fault. p... d „n the Image 

Since the third , witch 2l i8 . wtoJ| . d „ ^ ^ 
24. the normal patten s i gB<ll8 tIe tfc „ att „ u . 4 from cfc . 

d4,i ' n Patt " 8e **"«« 22 to the fault detector p.xt 2 0 
throng the path 24, whereb, the lectin. „, the fa«l,. en 
the layer of the wafer 1 can he determined. 

When the fiee in.p.cion. .round these locatin. b y th. , ow 
«P-ed .canning a,, completed, the command ,„ t 26 siv ., 
induction, to the wafer 1 that make CCD 14 t0 tU 

wafer 1 move rapldl, to the location of the next fault. 

When CCD 14 reach., near the fattlt . tk . eomani 

26 m. k „ CCD 14 execute , ow .peed .canning, hereby the fine 
— Paction i. „..„,.« aa de.erib.d .bo... Hereafter, fine 
U.pecrion, are executed for each of the location, of the 

obtained from the C oar.e infection, and whereb, the 
Precia. Inform.tfou. about the locations, .i.e. and .o on of 
•1» f-ult. on the whole ,urf 1CB of the w.fer 1 can be 
obtained. 

Effect, of the invention 
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" ^ " »»• '»""' • «. .Mil.. «o 

In.p.etlon t.ck.oL.y lot ih. „,.,„„, 

«l. c. fi8 th . b . ck6reun4 of tki fieu of ui# Qf tfct 

invention 1, not Umitted i„ thi« 

thla ■PPUcation, tut ,],o can 
■PPly lor example the i B , p ., tloB , . , 

Pcctlon technology f or the 
«sterna!ly appearing ttult, of fc u 

U 0f the or reticle, the 

la.pection technology for the internal f l 

,Bter,laI f1 "" »ad is on. 
Brief description of th. dra»in e . 

aeration accordin, to ,he iny aMcil . 
Refer.no. munb.rs of th , opmpon.nt. 



1 
2 

3. A 

' * tervomotor 

5 ' 6 controller 
7 



w«fcr<oV,. C t t0 »• i»«Peoted) 
XY table 



aUtance measuring «e*U« 
8 » 19. 21 switch 

Power a tt p, Iy bi<th .„, a<|Ug , 

» — * »«PPly for low apo.d .c.,ai S| 

**fifct source 

12 mtrro* 
1 etu 

CCBCea. di».n.,ona, . r „ y of photo. en.or.) 
A/*D converter 



9 
10 
1 1 



13 
14 
16 
16 



17, 28 modulator 
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18. 24 PBth 

20 ittv.lt detector part 

22 de«lgn pattern senerator 

26 timing signal eeseriior 

2 fi 

command part 

27 Uult 
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